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The difficulty in reconciling calculation and experiment is accordingly not to be explained by any peculiarity of the two-dimensional motion to which calculation was first applied. It may indeed be argued that the instabilities excluded are only those of the exponential type, and that there may remain others on the borderland of the form t cos t, &c. But if the above calculations are really applicable to the limiting case of a viscous fluid when the viscosity is infinitely small, we should naturally expect to find that the smallest sensible viscosity would convert the feebly unstable disturbance into one distinctly stable, and if so the difficulty remains. Speculations on such a subject in advance of definite arguments are not worth much; but the impression upon my mind is that the motions calculated above for an absolutely inviscid liquid may be found inapplicable to a viscid liquid of
;                                 vanishing viscosity, and that a more "complete treatment might even yet
!                                 indicate instability, perhaps of a local character, in the immediate neighbour-
i                                 hood of the walls, when the viscosity is very small.
;                                      It is on the basis of such a complete treatment, in which the terms
I                                representing viscosity in the general equations are retained, that Lord Kelvin*
|                                 arrives at the conclusion that the flow of viscous fluid between two parallel
walls is fully stable for infinitesimal disturbances, however small the amount of the viscosity may be.    Naturally, it is with diffidence that I hesitate to I                                follow so great an authority, but I must confess that the argument does not
appear to me demonstrative.    No attempt is made to determine whether in i                                free disturbances of the type eint (in his notation eltat) the imaginary part of n
is finite, and if so whether it is positive or negative. If I rightly understand it, the process consists in an investigation of forced vibrations of arbitrary (real) frequency, and the conclusion depends upon a tacit assumption that if these forced vibrations can be expressed in a periodic form, the steady motion from which they are deviations cannot be unstable. A very simple case suffices to prove that such a principle cannot be admitted. The equation to the motion of the bob of a pendulum situated near the highest point of its orbit is
where X is an impressed force.    If X = cospt, the- corresponding part of x is
but this gives  no indication of the inherent instability of the situation expressed by the free "vibrations,"
x = Aemt + Be~mt...............................(23)
As a preliminary to a more complete investigation, it may be worth while to indicate the solution of the problem for the two-dimensional motion ol viscous liquid between two parallel planes, in the relatively very simple case
* Phil. Mag. Aug. and Sept. 1887.                           37 mathematical representation of the phenomena of elastic media.ng through the plate, and A through air. Apart, therefore, from a possible effect of the motion, there would be complete compensation and no final difference of path. As to the effect of the motion, it would appear at first sight that it ought to be sensible. During the first passage, A is (on account of -y) accelerated: on the return, B is retarded; and thus we might expect, upon the whole, a relative
